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Abstract In this study, an amorphous SiC block was manufactured using polycarbosilane (PCS), an organosilicon polymer.
The dense SiC blocks were easily fabricated in various shapes via pyrolysis at 1100°C, 1200°C, 1300°C, 1400°C after
manufacturing a PCS molded body using cured PCS powder. Physical and chemical properties were analyzed using a
thermogravimetric analyzer (TGA), scanning electron microscope (SEM), energy dispersive spectroscopy (EDS), and
universal testing machine (UTM). The prepared SiC block was decomposed into SiO and CO gas as the temperature
increased, and B-SiC crystal grains were grown in an amorphous structure. In addition, the density and flexural strength
were the highest at 1.9038 g/cm’ and 6.189 MPa of SiC prepared at 1100°C. The manufactured amorphous silicon carbide
block is expected to be applicable to other fields, such as the previously reported microwave assisted heating element.
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2.1. Preparation of cured PCS powder
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Table 1

Characteristics of polycarbosilane as a ceramic precursor
M, M, DPI T, T,
1428 3311 2.31 160 190

M,: number average molecular weight, M,: weight average
molecular weight, DPI: polydispersity, T,: softening point, T,,:
melting point
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2.3. Conversion PCS pellet to SiC pellet
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2.4. Measurements
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Fig. 1. The flow diagram of amorphous SiC pellets via the
precursor route.
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Fig. 2. Thermogravimetric curves of raw PCS and iodine-cured
PCS.
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Fig. 3. Photographs of (a) converted SiC from PCS without curing process and (b) cured PCS and (b) converted SiC pellets from
PCS with curing process.
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Fig. 4. SEM images of polymer-derived SiC block fabricated
at (a) 1100°C, (b) 1200°C, (c) 1300°C and (d) 1400°C; Inset
images showed the photograph of SiC pellets.

Table 2
EDS results of polymer-derived SiC pellets fabricated at 1100°C,
1200°C, 1300°C 1400°C

Element
0,
S WD g ¢ 0 1 To

Pyrolysis

temperature

1100°C 3348 4572 16.07 4.73 100
1200°C 36.06 44.02 1594 399 100
1300°C 3996 4386 1454 154 100
1400°C 43.62 5037 6.01 - 100
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Fig. 5. X-ray diffraction patterns of polymer-derived SiC pellet
depending on the pyrolysis temperatures.
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Fig. 6. (a) Density of polymer-derived SiC blocks depending on the pressing loads (b) flexural strength depending on the pressing loads.
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